インターカレーションによる複合銅酸化物の電子相転移の研究 by 小池  洋二
インターカレーションによる複合銅酸化物の電子相
転移の研究






















































































1. Crystal structure, thermoelectric power and superconductivity in Lal. 6_xNd｡. 4SrxCuO4.
Physica 82131214 (1995) 84-86.
Y･ Koike, A･ Kobayashi, S. Takeuchi, S. Katano, S. Funahashi, T. Kajitani, A. Fujivara,
M. Kato, T. Noji and Y. Saito.
2. Effects of extra oxygen on the physical properties in the Pb3201 phase of
(Pb2Cu)Sro 9Lal. lCuOB'6 prepared by the polymerized cotnplex method.
Physica C244 (1995) 263-270.
M. Kato, T. Miyajitna, A. Sakuma, T. Noji, Y. Koike, A. Fujivara and Y. Saito.
3. Carrier doping throughiodine intercalation into Bi2Sr2CaCh208.6 With different 6 values.
~ー　physica C245 (1995) 332-340.
Y. Koike, K. Sasaki, A. Fujivara, K. Yatanabe, 班. Kato, T. Noji and Y. Saito.
4･ Clear distinction between the underdopedand overdoped regime in the Tc suppression of
Cu-site-substituted high-Tc cuprates.
Physical Review B52 (1995) R727-R730.
T. Kluge, Y. Koike, A. Fujivara, M. Kato, T. Noji and Y. Saito.
5. Changes of the ditDenSionality and Tc throughthe iodine intercalation and oxidation in
Bi2Sr2CaCu208.6 Single crystals.
Physical Review B52 (1995) 15598-15606.
A. Fujivara, Y. Koike, T. Noji, Y. Saito, T. Nishizaki, N. Kobayashi, A. YaIDanaka,
S. Takekava and F. Minami.
6･ Carrier dependences of anisotropy and irreversibility field in Pb2Sr2Yl-xCaxCu308 Single
crystals.
Physica C255 (1995) 10-18.
T. Noji, T. Takabayashi,肌　Kato, T. Nishizaki, N. Kobayashi and Y. Koike.
7･ Crystal structureand superconductivity in hl. 95Bio. oSCuO4.6 0Ⅹidized by K批10. aqueous
solution.
Physica C256 (1996) 253-260.
M. Kato, 班. Chizava, Y. Ono and Y. Koike.
8･ Anisotropy in the resistive superconducting transition under mgnetic fields in single
crystal Pb2Sr2800. 5Cao. SCu308.
Journal of Superconductivity 9 (1996) 65-71.
T. Noji, Y. Koike, H. Iyasaki,肌　Kato, N. Kobayashi and Y. Saito.
9. Metal-insulator transition and spin gap in the spin-1/2 ladder systen) Sr14_xAxCu2.0.1 (A
･ Ba and Ca).
Physica C258 (1996) 284-292.
M. Kato, K. Shiota and Y. Koike.
10. Correlation between superconductivity, electronic state and crystal structure in
La2_,-xBi,BaxCuO4.
Physica C263 (1996) 2981301.
S. Takeuchi, C. Itnazaya, S. Katano, M. Kato, Y. Ono. T. Kajitani and Y. Koike.
-3-
ll. Dinensionality, Tc and Cu-site substitution effect of iodine-intercalated and oxidized
Bi2Sr2CaCu208'e : Interpretation by the tnultilayer InOdel.
Physica C263 (1996) 329-332.　　　　　　　　　　　　　　　　　　　　　　　　　　/
Y･ Roike, A, Fujivara, T. Kluge, T. Noji, T. Nishizaki, N. Kobayashi, A. Yamanaka,
F.班inami and S. Takekava.
12. Phonon and two-IDagnOn RalnanSCattering in Pb2Sr280(Y)1_1CatCu808.6.
Physica C263 (1996) 363-366.
S. Sugai, N. Kitatnori, N. Yaqlane, T. Noji and Y. Koike.
13. Irreversibility line and second peak in the tnagnetization curves of Pb2Sr2Y1-xCaxCu308
single crystals.
Physica C263 (1996) 442-445.
T. Noji. T. Takabayashi. T. Nishizaki, N. Kobayashi and Y. Koike.
14･ Transport and tnagnetic properties of the spin-1/2 ladder systetn (Sr,A)1.Cu2｡041 (A = Ba
a_n.d Ca).
Physica C263 (1996) 482｢485.
M. Kato, K. Shiota, S. Ikeda, Y. Maeno, T. Fujita and Y. Koike.-
15. Spin gap of the one-dimensional CuO2 Chains in Sr14_,Y,Cu24041_6.
Physica C265 (1996) 107-112.
臥　Kato, T. Adachi and Y. Koike.
16. Iodine intercalation in Bi2Sr2Ca(Culー2Coz)208.6 With different 6 values.
Physical Review B54 (1996) 86-89.
T. Kluge, A. Fujivara, W. Kato and Y. Koike.
17･ Synthesis of the Pb-based superconductor of the Pb3201 phase (Pb2Cu)Sr.. ,Lal. lCuO6.6 by
the tnodified polytnerized cotDPlex tnethod.
Physica C266 (1996) 109-114.
W. Kato, A. Sakuma, T. Noji and Y. Koike.
18･ Fourfold symetry in the ab plane of the upper critical field for single-crystal
Pb2Sr2Yo･ 62Caol 38CuBOS: Evidence for dx21,2 pairing in a high-Tc superconductor.
Physical Review B54 (1996) R776lR779.
Y･ Koike, T･ Takabayashi, T. Noji, T. Nishizaki and N. Kobayashi.
19･ Carrier-dependent Tc-suppression in Cu-site substituted high-Tc cuprates.
Czechoslovak Journal of Physics 46 (1996) Suppl. S3, 1443-1444.
T. Kluge, A. Fujivara, 班. Kato and Y. Koike.
20. NMR study on the spin gap in spin ladder Srl.Cu2｡0.1.
Czechoslovak Journal of Physics 46 (1996) Suppl. S4, 1949-1950.
K. KutDagai, S. Tsuji, Y. Furukaya, M. Kato and Y. Koike.
21･ Metal-insulator transition and spin gap in the spin-ladder cuprate Srl._xAxCu2｡041 (A =
Ca, Ba, Y, La).
Czechoslovak Journal of Physics 46 (1996) Suppl. S5, 270ト2702.
虹. Kato, K. Shiota. T. Adachi and Y. Koike.
22･ Substitution effects on the electronic anotnaly and superconductivity in IA2_xBaxCuO. and
La2_xSrxCuO4 With x ～ 1/8.
Journal of Low Temperature Physics 105 (1996) 317-322.
Y. Koike, S. Takeuchi, El. Sato, Y. Eaq]a, 班. Kato, Y. Ono and S. Katano.
ー4-
23･ Fourfold s叩metry in the ab-plane of the upper critical field for the high-Tc cuprates.
Journal of Lov Temperature Physics 105 (1996) 533-538.
T. Noji, T. Takabayashi, T. Nishizaki. N. Kobayashi and Y. Koike.
24. Low-temperature synthesis of binary cuprates fro皿hydroxide precursor.
Journal of Low Tetnperature Physics 105 (1996) 1499-1504.
M. Kato, T. MiyajitDa, Ⅰ. Nagai and Y. Koike.
25. N泌R study on spin gap in spin ladder Sr14Cu24041.
Journal of the Physical Society of Japan 65 (1996) 3474-3477.
S. Tsuji, K. Kutnagai, A. Kato and Y. Koike.
26. NMR study of carrier doping effects on spin gaps in the spin ladder Sr14_xAxCu2.0.1 (A =
Ca, Y, and La).
Physical Review Letters 78 (1997) 1992-1995.
K. Kutnagai, S. Tsuji,臥　Kato and Y. Koike.
27. Possibility of the pinni･ng of the stripe pattern of holes and spins by Zn in
La2-xSrxCul_,Zn,04 With x ～ 0. 115.
Physica C282-287 (1997) 1233-1234.
Y. Koike, S. Takeuchi, Y.且ana, a. Sato, T. Adachi and 班. Kato.
28. Superconductivity in the halogen-intercalated Bi2Sr2(Gdo S2Ceo. 18)2Cu2010.6 0f the
Bi-2222 phase.
Physica C282-287 (1997) 1265-1266.
Y. Koike, T. Eisaki, A. Akoshima. M. Kato and T. Noji.
29. Hole-doping effect on spin gaps in Sr14lXAxCu24041 (A = Ca, Y and La) by N地R studies.
Physica C282-287 (1997) 1343-1344.
K. Kutnagai, S. Tsuji, K. Maki,班. Kato and Y. Koike.
30. Rapid preparation of YBa2Cu307-I With Tc ～ 90 K using a doneStic tDicrovave oven.
Japanese Journal of Applied Physics 36 (1997) L129トL1293.
班. Kato, K. Sakakibara and Y. Koike.
31. Growth by the flux tDethod and transport properties of Sr141XCaxCu2404l Single crystals.
Japanese Journal of Applied Physics 37 (1998) 100-101.
T. Noji, K. KakiTnOtO and Y. Koike.
32. Electrical and tnagneticanotnalies in the spin-ladder cuprate Sr14-xAxCu24041 (A = Ca, Y,
La): Possibility of hole pairing in the ladder.
Solid State Comunications 105 (1998) 639-642.
T. Adachi, K. Shiota, H. Kato, T. Noji and Y. Koike.
33. Anotnalous suppression of superconductivity in Zn-substituted Bi2Sr2Cal_tYx(Cuュ_,Zn,)208.6.
Physical Review B57 (1998) in press.
M. Akoshina, T. Noji, Y. Onoand Y. Koike.
34. Rapid synthesis of Y- and Bi-based high-Tc cuprates by tDicrovave irradiation.
Applied Superconductivity (1998) in press.
H. Kato, K. Sakakibaraand Y. Koike.
35. Low-temperature synthesis of Srl-xCaxCuO2 frotn hydroxide precursor.
Solid State lonics (1998) in press.
H. Kato, Ⅰ. Nagai and Y. Koike.
-5-
36. Anotnalies of Tc, resistivity and therlmelectric power in the overdoped region of
La2_xSrxCul _,Zn,04.
suhitted to Physical Review a.
N. Kakinutna, Y. Ono and Y. Koike.
(2)口頭発表
く国際会議)
1. S. Takeuchi, S. Katano. Y. Ono, T. Kajitani and Y. Koike
Correlation betveen superconductivity, electronic state and crystal structure in
La2_,-lBi,BaxCuO4
International Sytnposiutn: Frontiers of lighTc Superconductivity (Horioka, Oct. 27-29,
1995)
2. Y. -Koike, A. Fujivara, T. Kluge, T. Noji, T. Nishizaki, N. Kobayashi, A. Yamanaka,
F.班inatDi and S. Takekava
I)imenSionality, Tc and Cu-site substitution effect of iodine-intercalated and oxidized
Bi2Sr2CaCu208'6 : Interpretation by the tnultilayer tnodel
lnternational SyqposiulI: Frontiers of HighTc Superconductivity (班orioka, Oct. 27-29,
1995)
3. S. Sugai, N. Kitatnori, N Ya皿ane, T. Noji and Y. Koike
Phonon and two-tnagnon Ra皿an scattering in Pb2Sr2Fo(Y)llXCaxCuBOB+e
International Syqlposium: Frontiers of High Tc Superconductivity (Aorioka, Oct. 27-29,
1995)
4. T. Noji, T. Takabayashi, T. Nishizaki, N. Kobayashi and Y. Koike
lrreversibility line and second peak in the lnagnetization curves of Pb2Sr2Yl-xCaxCuS08
single crystals
lnternational SytDpOSium: Frontiers of EighTc Superconductivity (uorioka, Oct. 27-29,
1995)
5. 班. nato, K. Shiota and Koike
Transportand magnetic properties of the spin-1/2 ladder system (Sr,A)14Cu24041 (A = Ba
and Ca)
International SytnposiuTn: Frontiers of HighTc Superconductivity (Morioka, Oct. 27-29,
1995)
6. Y. Koike, S. Takeuchi, I. Sato, Y. Bad)a, W. Kato, Y. Onoand S. Katano
Substitution effects on the electronic anomaly and superconductivity in h2-xBa.CuO4 and
La2ーXSrxCuO4 With x ～ 1/8
International Conference on Physics and CheTnistry of Molecular and Oxide
Superconductors (Karlsruhe, Aug. 2-6. 1996)
7. T. Noji, T. Takabayashi, T. Nishizaki, N. Kobayashi and Y. Koike
Fourfold symmetry in the ab-plane of the upper critical field for the high-Tc cuprates
lnternational Conference on Physics and Chetnistry of Molecular and Oxide
Superconductors (Karlsruhe.Amg. 216, 1996)
-6-
8.臥　Kato, T. Miyajitna, Ⅰ. Nagai and Y. Koike
Lov-temperature synthesis of binary cuprates from hydroxide precursor
lnternational Conference on Physics and Chemistry of Molecular and Oxide　　　　ノ
Superconductors (Karlsruhe, Aug. 2-6, 1996)
9. T. Kluge, A. Fujivara, A. Kato and Y. Koike
Carrier-dependent Tc-suppression in Cu-site substituted high-Tc cuprates
The 2lst International Conference on Low Tetnperature Physics (Prague,Amg. 8-14,
1996)
10. K. Kumagai, S. Tsuji, Y. Furukava,臥　Kato and Y. Koike
NMR study on the spin gap in spin ladder Sr14Cu24041
The 2lst International Conference on Low Temperature Physics (Prague, Åug. 8-14,
1996)
ll. M. Kato, K. Shiota, T. Adachi and Y. Koike
MetalTinsulator transition and spin gap in the spin ladder cuprate Sr14lXAxCu24041 (A =
Ca, Ba, Y, La)
The 2lst International Conference on I.ov Temperature Physics (Prague, Åug. 8-14,
1996)
12. Y. Koike, S. Takeuchi, Y. Hama, 礼 Sato, T. Adachi and A. Kato
Possibility of the pinning of the stripe pattern of holes and spins by Zn in
La2-tSrxCul_,Zn,04 With x ～ 0. 115
The 5th International Conference on Materialsand MechanislnS Of Superconductivity,
and High-Tetnperature Superconducters (Beijing, Feb. 281ぬr. 4, 1997)
13. Y. Koike, T. Bisaki, M. Akoshitpa, M. nato and T. Noji
Superconductivity in the halogen-intercalated Bi2Sr2(Gdo, 82Ceo. 18)2Cu2010+6 0f the
Bi-2222 phase
The 5th International Conference on Materials and Mechanisns of Superconductivity,
and High-TeⅡlperature Superconducters (Beijing, Feb. 28-ぬr. 4, 1997)
14. K. Kutnagai. S. Tsuji, K. Maki, H. Kato and Y. Koike
Bole-doping effect on spin gaps in Sr14-xAxCu24041 (A = Ca. Y and La) by NMR studies
The 5th International Conference on Materials and MechanisDS Of Superconductivity,
and 月igh-Te皿perature Superconducters (Beijing, Feb. 28-ぬr. 4, 1997)
15, A. Kutnagai, S. Tsuji, K.ぬki, A. Kato and Y. Koike
NHR/NQR studies of hole-doping effect on spin gaps in Sr14-xAxCu24041 (A = Ca, Y and La)
International Conference on Magnetism 1997 (Australia, Jul. 27-Åug. 1, 1997)
16. A. Kato, K. Sakakibara and Y. Koike
Rapid synthesis of Y- and Bi-based high-Tc cuprates by microvave irradiation
The 4th IUMRS (International Union of Materials Research Societies) International
Conference in Asia (Chiba. Sep. 16-18, 1997)
17. M. Kato, Ⅰ. Nagaiand Y. Koike
Lov-tetnperature synthesis of Srl -xCaxCuO2 froth hydroxide precursor
The 4th IUMRS (International Union of Materials Research Societies) International
Conference in Asia (Chiba, Sep. 16-18, 1997)
-7-
18. Y. Koike. H. Akoshitna. T. Adachi, T. Noji, M. Kato, Y. Ono, T･ Nishizaki and N･ Kobayashi
l/8 probletns in the I.a-, Bi-and Y-based cuprates
The 9th International Conference on Modern Materials and Technologies, Topicalノ
sytDpOSiuq VI "Science and Engineering of HTC Superconductivity" (Florence, Jun･ 141
19, 1998)[発表予定]
19. H. Kato, Ⅰ. Nagai and Y. Koike
Lov-tetnperature synthesis of (SrlフXBax)2CuO3', froth hydroxide precursor
The 9th lnternationdl Conference on ModernHaterials and Technologies, Topical


















































































































































































































SyDthesis of the high-Tc superconductors by using a dotnestic皿icrovave oven
日本MR S (Materials. Research Societies)第9回年次総会･学術シンポジウム(1997年
12月11日-12日)
67.柿沼伸明､小野泰弘､小池洋二




Anonalous suppression of superconductivity around 1/8 0f the hole concentration per Cu in
































































































































Bi-2212相のインターカラントとしては､ハロゲン(Ⅰ2, Br2, IBr)やAgI､ Hg2C12が知られて
いるが､本研究では､新しいインターカラントの探索を行った｡インターカラントの候補物質と
して､ ①ハロゲン化物(BiO-BiO二重層は正に帯電しているので､負にイオン化しやすいものがよ
いため) ､ ②比較的大きい分子(インターカレーションよるC軸長の大きな増大が得られるため) ､
③融点､沸点が低い物質(蒸気反応法で作製するのに便利なため) ⑧昇華性のある物質､を選ん































La2CuO4.8は､過剰酸素の導入により超伝導を示すことがよく知られているが､ 0. 01く6く0. 055
の領域で酸素濃度の異なる2相に相分離するため､ La2lXSrxCu04との直接的な比較が困難であっ
た｡そこで､ Laの一部をBiで置換することによって相分離を抑え､過剰酸素効果を調べた｡試料






②6の増加に伴い､ 6～0.04で斜方晶Ⅰ (BⅢab)から正方晶(Ⅰ4/nnzn)へ転移し､さらに､ 6≧
0.08では､正方晶と斜方晶Ⅱ (Fmznzn)の混相であった｡ Bi置換により､ La2CuO4.6に見られた斜方
晶Ⅰと斜方晶Ⅱへの相分離は完全に抑制された｡







































































く､ Tc=90Kの単相試料を得ることに成功した｡また､ Bi-2201相では､ 350Yで14分50秒照射するこ
















低温正方晶構造を有するLa2-zBaxCu04とhl. 9-xTbo. lSrzCu04のX=l/8について､ BiあるいはYで
部分置換した試料を作製し､中間温度斜方晶(Bmb)から低温正方晶への構造相転移温度Td2と熟
電能でみた異常温度Ts (ストライプ秩序が静的になる温度とみなせる)とTcの相関を調べた｡そ































秩序､すなわち､ ｢電荷のゆらぎ｣ ､あるいは､ ｢スピンのゆらぎ｣が高温超伝導の発現に大き
く寄与しているものと推察される｡
Ⅳ-4. La系のオーバードープ領域における異常


















Vll. Sr14lTAzCu24041 (A=Ca, Ba, Y, La)焼結体試料の電気的､碇気的性質
この系には､梯子のCuに属するスピンと鎖のCuに属するスピンがあり､少々複雑であるが､




学大)らによって､ Ⅹ=13. 6の試料が合成され､ 3-4. 5GPaの高圧下で超伝導を示すことが発見され










































0. 15, 0.38, 0.47の単結晶を得ることに成功した｡そして､多結晶試料での測定結果と同じく､ X
の増加とともにホール濃度が上昇し､ Tcも上昇することを確認した｡さらに､電気抵抗による磁






















御したPbl3212相Pb2Sr2Yl-xCaxCu308の単結晶を用いて､ Ei Hやピーク磁場EI.の温度依存性､ γ依
存性を調べた｡
①不可逆磁場
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